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It is not necessary to add words to explain what a wide field is thus
opened to the application of steel products in the technique of mechan-
ical construction.

137. Notwithstanding the evident advantage of strictly conforming
to the criteria indicated in the last sections when selecting the types of
steels to be used for various steel castings, it often happens that reasons
of economy prevent the application of those criteria.

This is not the place to discuss whether the economy is real or ap-
parent. It is enough to indicate that a very large proportion of the cases
are based upon summary and often superficial calculations, and the re-
sult is usually given so great an importance as to overshadow the purely
technical advantages mentioned in the last sections. Yet a more pre-
cise and detailed analysis of the real facts would lead to the conclusion
that the economies shown by the use of low strength materials are en-
tirely negligible and sometimes illusory. A credit is turned into a large
debit if account is taken of the sometimes very great risks inherent in
the use of steel castings incapable of guaranties against accidental de-
fects and inferior to those upon which the use of better adapted mate-
rials, even if apparently more expensive, would permit a reliance with
perfect confidence.

Without entering into details of this very important subject, as it
would involve us too deeply in questions of cost which are out of place
here, one might mention some examples to illustrate the characters of
the phenomena which occur during heat treatment of the materials
usually employed when it is thought best to give preponderant weight
to questions of first cost.

The most frequent illustrations may be found in the manufacture
of steel castings to withstand relatively high static or dead loads; in
other words when they are not to be subjected to shocks, to vibrations,
nor to frequently repeated forces. In a general, and admittedly rather
a theoretical way, it is thought that such a casting made of plain carbon
medium steel may well answer the purpose, provided its elastic limit,
tensile strength and elongation have satisfactory values. The piece is
'then designed so that the factor of safety usually required for the
special conditions considered will not be passed when the piece is with-
standing the maximum combined stresses calculated to occur during
use of the mechanical detail which is to be constructed. Starting from
this basis and taking into consideration the fact that plain steels cost
less than the special steels of a type similar to the one we have already
studied, both on account of the lesser value of the raw materials entering
into its making, and for some economies which can be realized in the
execution of the various processes of melting, hot-working, heat treating
and machining, preference is often given to the former rather than to
the latter, disregarding the quality of toughness as revealed by fibrous